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DETAILED ACTION 

Specification 

1 . The disclosure is objected to because of the following informalities: the formula in 
paragraph [0025] shows that heat, or Q, is a product of the reaction, but in paragraph 
[0031], the same reaction in the reverse does not show heat, or Q, as a reactant. 

Appropriate correction is required. 

Claim Rejections • 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 1, 9, and 14 are rejected under 35 U.S.C. 1 12, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Regarding claim 1 , in line 4 applicant claims "a reactor coupled to a reactor and 
the hydrogen storage unit..." The disclosure does not support either a reactor coupled 
to a reactor or a reactor coupled to the hydrogen storage unit. Based on the similar 
claim language in claim 5, examiner suggests that applicant meant to claim "a reactor 
coupled to the hydride storage unit." 

Regarding claim 9, applicant claims a method of cooling a hydrogen fuel cell 
comprising exchanging heat with coolant to raise the temperature of the fuel cell stack, 
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which is a method of heating the fuel cell (page 13 lines 10-11). Perhaps, applicant 
should claim a method of controlling the temperature of a hydrogen fuel cell stack. 
Further, line 9 of page 13 (line 5 of claim 9) states that the method comprises 
"generating hydrogen at an elevated and oxide from an aqueous hydride." Examiner 
suggests that applicant meant to claim "generating hydrogen at an elevated 
temperature ..." 

As for claim 14, applicant claims "a first valve between disposed inline between 
..." Examiner suggests that the first "between" should be omitted. 

Allowable Subject Matter 

4. The following is a statement of reasons for the indication of allowable subject 
matter: the examiner believes the novelty of the invention to be the hydride 
regeneration cycle that involves providing pure hydrogen to a regenerator that is also 
provided with an oxide from a reactor within this regeneration loop. In the regenerator, 
the hydrogen and oxide are reacted catalytically to produce water and a hydride in the 
form of an aqueous hydride. That aqueous hydride then goes to a hydride storage tank, 
which can be accessed by the reactor. When the aqueous hydride goes to the reactor, it 
is reacted catalytically to produce an oxide, hydrogen gas, and heat. The oxide is then 
recycled back to the regenerator where it can be reacted with hydrogen from the 
hydrogen storage tank to produce more aqueous hydride. The hydrogen and heat that 
are produced by the reaction in the reactor are then used in the fuel cell stack. The heat 
is used in a heat exchanger to heat the fuel cell stack when a temperature sensor has 
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determined that the heat exchange fluid is below a predetermined temperature. The 
hydrogen produced from the hydride in the reactor is used as a reactant in the fuel cell 
stack to produce electricity. When a temperature sensor determines that the fuel cell 
stack is operating above the predetermined temperature, the hydride regeneration cycle 
discussed above can be bypassed, and pure hydrogen from the hydrogen storage tank 
can be supplied directly to the fuel cell stack. A central processing unit, with the 
temperature sensor and three valves, such as solenoid valves, are used to control 
whether the hydrogen will travel through the hydride regeneration cycle and produce 
heat before being used in the fuel cell, or if it will travel directly to the fuel cell stack. 

Essentially, the invention uses a reaction between a metal hydride and a catalyst 
within a reactor to produce hydrogen and heat for use in a fuel cell stack when the fuel 
cell stack is operating below a certain temperature. The hydride is produced by the 
reaction of an oxide, which is produced when the hydride is reacted, and pure hydrogen 
from a hydrogen storage tank already in the fuel cell system. The hydrogen in the 
hydrogen storage tank is also used to provide hydrogen directly to the fuel cell stack 
when heat is not needed in the fuel cell stack. 

Kimbara et al. (US Patent 6,605,377 B1) teach a hydrogen supply tank that 
supplies hydrogen directly to a fuel cell. Kimbara et al. also teach a valve to control the 
flow of hydrogen from the storage tank to the fuel cell (Figure 1 ; column 6 lines 14-23). 

Kimbara et al. fail to teach a hydride regeneration system using the hydrogen 
storage tank of Kimbara et al. 
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Regarding the hydride generation part of the instant application, Rusta-Sallehy et 
al. (US Patent 6,946,104 B2) teach a similar method of hydrogen generation. Rusta- 
Sallehy et al. teach a chemical hydride hydrogen generation system and an energy 
system incorporating it. The system comprises a storage tank for the chemical hydride 
solution, a supply line to provide the hydride to a reactor, a reactor containing a catalyst 
in which the hydride is reacted to produce hydrogen and an oxide selectively removes 
heat from the hydride generation system (column 2 lines 63-67; column 3 lines 42-47). 

Rusta-Sallehy et al. fail to teach a hydride regeneration step using hydrogen from 
a hydrogen storage tank. 

The examiner believes that Kimbara et al. and Rusta-Sallehy et al. both read on 
parts of the independent claims 1, 5, and 9. Yet, neither of these patents includes the 
hydride regeneration step that appears to be the novelty of applicant's invention. Also, 
there seems to be a lack of motivation to combine these patents to create the claimed 
invention. 

5. Based on the above explanation, the examiner believes claims 1-14 to be 
allowable after the appropriate corrections discussed in paragraph 3 are made. 

Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Kagatani (US Patent 5,900,330) and Dickman et al. (US Patent 
6,465,118 B1). 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alix Elizabeth Echelmeyer whose telephone number is 
571-272-1101. The examiner can normally be reached on Mon-Fri 7-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick J. Ryan can be reached on 571-272-1292. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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